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(57) Abstract: 

PROBLEM TO BE SOLVED: To 
improve surface accuracy and yield 
by providing a polishing monitoring 
system for confirming the surface 
polished quantity distribution of a 
polished object, film thickness 
distribution or the maximum value 
of the polished quantity, and 
completing polishing in case of the 
distribution satisfying a specified 
condition or the maximum value of 
the polished quantity reaching the 
tolerance limit value. 

SOLUTION: A polishing 
monitoring system used for 
flattening polishing of a 
semiconductor device is provided 
with a light emitting part 9 for 
emitting light from one end face side 
of a polisher 8 formed of transparent 
material, toward the other end face, a 
light receiving part 10 for detecting 
reflected light taken off from the 
surface of a polished object 3 
through the polisher 8, and a 
polishing monitoring part 1 6 for 
confirming the surface polished state 
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confirming the surface polished state 
of the polished object 3 on the basis 
of the change of reflected light 
detected by the light receiving part 
1 0 and detecting a polishing end 
point. A wafer within the reference 
polished state confirmed by the 
polishing monitoring system is 
judged to be finished with polishing 
by a polishing control system and 
put forward to the following 
cleaning process, but polishing is 
continued on wafers other than this 
wafer until the polished state is 
within the reference. 
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ft ■ mu. mmm ■ mmmzmmti. mamm 
mm'pt t:iimm'mzinfhmmmmvmm(r>msM. 

mmi^^. ^tim-(ot^^iziimm<^mmtfzim 

{ m-m. 2 ] mi'mtmriU ^ s T-m^mmz 
Sii^tm^mzx'o^ix^'timfS.^ti. mamm^ 

^est. m^m>^zi.*)mi^ixtzm%mmzm-:i 

t -t^ 11*31 1 umnc M p mmm^w.. 

{ mm 3 1 msi^iT-wmmz <t o . mmm 

■v'}i^\\immfAi,zx'o^ix^tm^^ix. mtmm 

xm*)ti!,zp.fzwiMmMm^ff)mm-f}^(>cr>mm^miii 
izs-3\.^xmmmmmmmmmivmL, ttz 



izh^m^'j i^\i,Z)^Lx¥m<r>mmEfi ^n^t& 

izhmm^v ly^izn ix?mcomm&^ z:n^t^ 

^uzm-^izimmi^j^it. ^ixmy^o^^um 
c MP mwmim, 

imm 1 nm a imjn'^ i c m p fflw^gg t , 
isni c M pim^mzi.hm^j:Mifimi uz-m 

^mm-hWiim. 5 1. JtJi 6iEs«oii 2 c m pm^m^ 
^wm'^\,zm\i^ , H(iieii2CMPfflsf^g{cj: 
ijs-ti-. ^h\.zmL^^wmff-t^wmziiVjihiii 

^<^o-h. m§d:m2ciAPmmmmmizxmmi:nh 
mm 7 imco CMP fflsig T A . 
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[0004] ^mWr^U :^mm^zW1^ 

i:m±^'^it. M.^mm(0'?-'jyt/^m^^h(r>x\ 

x\^^^. zzx\ me isi) i±^^t^f^ux±i,zm^ 
^iirzm^m miii. BPscjEos-sio^ ^j:t'cr>m) ^ 
"f-mtLxmmm^&tirndmTh^ . me (b ) ti 
^a^r^u ^^i^zm&^tifz^m (w, A 1 . c 

( c ) ii^mt^f/^-^ :^ALi.zjB&^ixfz^m (W. a 

I . cuykt ) m^'^mtLxmi^jLi^Mm {y^'y 
y) iimfSL-thmx-hh. 

[0006] t^i)^h^i/^^mi:^mt^^iimt lx 

\±. -fk^a^J^ti^^^ig (ChemicalMechanicai Polishing 
ij'^lJiCheniical Mechanical Planarization , tilTCM 

ptm^h)mi^m\^^fz'^mc-nmmmM^ixx 
\^h. mB\±cmpm^i:m^^fz--fm^j:^Mmm^ 

(b) mmm<r)^mmxhh. 

[00071 z.(7>^vmm^m.ii^^x\t. ^^2±(c 

mm^ {imtfz\t2m) nmmx-^^'ji^^rt 

ifffiiSS-frT. mh^wm. {i^')oy^3i^\) 3(c 

[00 08] <i::*r\ mm.(r>mm\±. mumiiz^^-t 
jLmzist->x'{ihixx\^h. mmm^ibLx\t. t 
mtR^m^. mi?wmm%m'^')'^v9yt^h^£h 

cupmi^m\*^fzim(7)^mwmm^m\^z^\^x. m 
m^\.z^y^m,3mm(mmm.'^mm<7y^.^^^m' 
humtLx^t. mm^mi'mti>z}i. mmt 
h if^h hzt\.zi^ ^itf i>^x/N^f-vur^oiii 
^h}V9^%mmx'im'thzt. omm^ixx\^h 



^^{^mm^m^zmwiL. ^a^mm^mmLx%\ 
mthzh. ti:>L^zi:hm!cnmifim''^fih. 

[0009] 

X }v v^<7^r^ ^m\^tzmk<n^wmm'^mz j: 
^cMPgfigtcti. (1) mm\iZiih^^m<7^mfzix 

zi^t^K (3) ^m^^wm^mzmmi-^t^. 

(4) 7ttVi^^^i)^S-:StOi:mzL^\>^<r)X\ VU^yi^y 

^ {Ei.x) ti^'^WThh. (5) xmT(^^mmm(^m 

[00 1 0] ^J;i<f. ^x/l/ht^^O.-KUi^-^-^fflo/^t^ 

^<7)^mi^mmmmifZi:^ cmp mmtkco^ x^Nffirti^ 

yv^i)^±^t^'ofz. t.fz. cupmmco^^it. mm 

[0011]^/::. 

xuimnw.ifii:<^j:^^t\*^ofm^jfih^ . ttzmt 

mmw^^'^mm(^k^^m\^%m'^^zrtofz^^z. n 

ma/mmMz'ii^h^ih'^mt^h o . tfzm^(^n^ 

la 7 X ;U h :Kc7);K U -V ^ ffl I ^7^^ C M P J5f e tC?!;^;!?^ S H 

[ 0 0 1 2 ] *5g0fl(i 1 . mm\>zx,hmmm^ 
mm^m^m m^<rimfzix^m}iLtfz\±m\x'^ 

2. 'mmm^t^->Xi:>^^'}>^^rifmmBi:^ZL 
i:T) ;!)qF^T*-i). 5. k\:XT<^m^^^mmV^ mi 

\i^m (mm&i:'i%hztt^v^h. 6. gfs+te: 

mmmzxm\x%h. i, mmwm'^mmco^^im. 
m%^mz'nom^^zii:') i^^rt^z^^mh^zm-t^ 
iw-c\ mm^ii-ii^it^^tfiizmm^immhz 

x^^ttcup mmm^mt tzMcmp fflsias^xr 
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(/)m:mtmmi^mizm loo^s ; t immm^t 
-i'-Mmmuz^i,ziimm^m^it. ^nmy 

(if^^i) J *s«-rs. 

iiutm^j:im(owmMi:^-thmmmzxo^ti^'ti 

m^'' h imwmmmmr^ ')i^\<r>^ mimz isi tt t 

m.mim2) j twm-h. 
( 0 0 1 5 ] i/c, *^Bj{iiiE.t ^ mii'^miT-m^n 

m^zi. '^m'd!,^ixtzm%<^^inzmr5^ytmwm 
mm=t-9-W't^^x.x^^h:it^mm.tthnim 

[ 0 0 1 6 ] i/^. :^%mtfm^z rmid^ffiSl^BuE 

mfP')i^^^zmx%i:^%tfh^^t. tmmr^') 
i^^mmmiftxm^^^hfzmmLmmim. 

[ 0 0 1 7 ] s y^, :^mm^mz ^'ytc< 1 1 , « 



wmm'mMi.zmmmm^-tmmmi^^m 

[OOlS^ttz. t^%miiW.rst^z ^'J;-ts:< t . « 

mmzmihimMmmmmmmm^immhm 

[ 0 0 1 9 ] i )t. *»B3lim-t{= ^w,^:5-< t i , 11^ 

1 7bM4 1 c M pfm^W-t .w^icu 
pmm^mzii hmmTWfmi ttzwrnmiinim^ 

th^m^mt. 'mmmm^zxhrn^j-mmiLfz 

mmmm^zx hw^mm.m'^ii^^mfz-fmm^^ 
wmmzmh^^. mtm.2cup'mmmmzi:i, 

tfz^^Ltiw.mm^i:mm(W^mzi*)mi 
$ -ti: , $ <i \,zmi^mm.<r>mif t ^mmmi^z mmii 

ioo20]t fz. ^^liMAic fmrnimmmn. 

mmm^mi,zxmm^mzm-:}K^x, mBmh^^ 
i,zmi^-t^j:^Mmmmcoo-h, mi?m2CMPmwm 

[002 1] 

m&-^^h L<\±mm-!i^^tfz{mms.<r>W[±mimv& 

Loo*)?. ^ k Srmneif^^-5'-^*^«?»lL/cJ^(c 

i:zimmm mhiti, mmmm^ s: $ 4> mttJt . 

[0022] -fW-tto. (»«3il~8 ) tc**** 
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8) iz-/^'-/)'icMpm^mmm.trMCMPm^w:iyx 

^ . - y^' ^^y- tfz^tij-t^yyr-iJ^- 

[00 24] fi|]t>. *^BB (It^JSl-S) i,zt^iPhC 

m^^tix\^h^\.z\±. 1. mm^zi^mmmm 

mm^m ^m(^mtzixm±.tfz[tm\x^ 
2. Mmi^^i)-i)-->xhr^')i^^rti^mmmi^zL 

[ 0 0 2 5 ] . BfjgrKU i^^ifii-^ uy)^^y-^ 

f]-iY^y^^^y-^fz\±:^-^^yyrA^^-im\^Lfz 

efie;K i^-^cnmA^'^txhhJir^^ lymmmm^ 
i^th(7)x\ ^mixzmmr^') i^^riimm-hzt 

^cr^fzi^. mm^viyA't^m^mm\^:ifLxm^t 
^m^i^zmh 1^ ^icojs (tzmmi-^ 7fiOi^^rm 

[0 0 26] tfz. mm:i^'j iy-ct^-r^ ayj^^y-^ 
-.tc y / ^ - ^ /cli^ try 7 r ^ V L/;: 

X7j^^i^mmcomm(,zxom&^tix\^'^^m^(>z. ^ 
i)^t-im^^tLxm\iii. ^2.m$mm. i^tjt 
T-rm^-^ttimmti z t i)^x^ h . 

[0027] ^±CSfSiKy ( Mieii'&x.-K^S/ 

m^<m\m) ^\i^M'km^>r^^-^\.fz^\z\t. \t 
"^'immmif^') 5/-vtci#j^ai Ljpxsrsg-r:: i 

Bfl (if3<3ii-'8) {zt^is^hcvivmim^m.t.fzMc 

- . -;Kyy N-'^ y^- ^ fz\tij-if^yy r >f a- g: » 
L3tx.-K^>'ffifl§(7)Sfl:«5tcJ: OmS^iTV^^ii^^c 



[0 0 28] ^fz. mm^^'^y^ff^^'oyn^f-^ 
t-if^yf^'^y-tfz\tfj-^^y yri) <- ^ J^>Jd Ltz 

4. ^KUS^-v-cOHlx^yv-yy' (SiiT) :6^'^^T'J)-S>. 

(nmrnti^rnix^-^hcnx . mtMzi ^^^^f\.hm 
ig.-Ku i^^(mmm^%'mxzmmhz.tt'^x%h. 
[ 0 0 2 9 ] ^^3. wig.-Ku mm 
nmm mur^^wm.) (mmmmzmmm 

tzib. i)^i)'im^mzmiii^tifzmmm?:^tmm^ 

Oi^^ a^^ay/^^y-^ :fj-7\(y/^^y-tfz{±;^ 

-tsyyr^ /N- 2:g5.Jn t j^^^xrK^ i^mm^oWim ) ^ 

m^^^fz^^m (11*31 1-8) c^cMPmmm&mtti 

[ 0 0 3 0 ] ^ hiz^ mmmmyi^'j sy-^^mm-imit 
mimmxhhfzib. (ii*3Ii--8 ) i^zt^i)-:^ 
cMpmmmmwitfziicMpmmm'yXTMi. mm 

^Vi^A^t^i^^nyj^^r-^ :^-7t(yj^^y-tfzl± 

fj-^^yyrA) ^ Wm L/cx.r i^mitmAtMz 

<to®«;s*iTv^i,j»-&tc{i. 7. mmmms^mm<n 
^i^mxk'mmz'^o^^\,zr^^) '^^\;z^^mh*^ 

miiy^t^<. mmm-^^m.^^^izmm^m^^m^ith 
:ihm^xM. ^fzm^m^m.ij^m%^mzm, 

[ 0 0 3 n iJt. (lf*3i 1 -8 ) \iZt-t^hC 

yiPwmmm.t.fz\tcmpm^m,^x^Mx. mm^^ 

V^TSnfc!ftttS-*-r S ) SraajDLfcx^K^v-SBgtfDa 

^l:WcJ:0^^$tiTV^|>^(3(i. 8. gf^jKUx-v 

[0032] i/^. x.-K:3rf>®8g(j:^ tSK&<j3gJ^^^tt. 

z.<nx.if.^i^i&im^^\\xmm.tzmmif^')'y^%> 
nM.mifz'm.^^'th. ■^fmmcvipmm^m.t. 

>fDyA'^^-, ;i?-7Ky>'N-^^^-i«i;&-.i<y7r 
>f>'WctfC^r<. $^>tI^'J-fe'JyS:MflLJtX;jr:^ 

[003 3] x.-K+i/gj|Jgic$4>(l:/U-fe'jy (l^iifj 
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[0034] *^Bjtt}i,^-c , ^i)<mi\Mi:^-thT^ 

mnm^ mm, mm, ^^ty^ h^rfc-) tcio. sf 

^mii^ii^txM*)tii^tLfzmMimim^commf)^(> 

tzmm(r>^itizm^\' •^xmrnrnmrn'^iiimmmmm^ 
(mtii, mm) immt, ttzmm^j^^i^mm 
m'e~i'-§iti^x.x\>^&zbi)mtu^ imsm 
2.) . 

[00351 ij^^mmzLtim^, mmmm^ m 

tjatt*^-:?- mummn^) ^'noztA^x^ 

[ 0 0 3 6 ] ^fc . w^mi^m<rm-mzr>\.>x\i, 

:iixh<r)^-9- mL\mmm%) f-^<^m-h 

6. mm'pizwmmf^ mx-ts^mm mmmmm'^ 
mmff)mAi:msmizxmm'^ s , t v^^^nsrs-r 
I. tfz, *^B3ici3v^T, ^S2*q^^Hji^isi (mi 

if, -fe'^^-f h^rt') tciO, Sfg'-K'Jv-^S*-' 

mmizf^ifxyti&m-^^^mt, mmm^vi^^ 
8 iit ixM *) as s*x3tBirie»w®ft3 oa®*>^<?5R 
it^esr^Uit 1 0 fc . m^mi 1 0 J; o «iaj 

651 6i:&«ii.TV^|.Ct*>'»S LV> (nms. 03 
[0037] tfi, *^H3tCfcVM:, ^S81 3j!)>-^bm 

^ mm, mm^m:i:) iz^'om^^n, mm^v 
i^^aij^mmn mm, iiinEx.-K*j^(siis-&«j) 

-M±, ^mi 3^)-*o«ffiffli*»4.St^i sat; 
Birie0fig'-KU>'+8(:i6](fC3tSrai«-r^fBfeSPi i 



tifzmmmm^ 3 cr>mmf>'h<oRiti^m\iit^^^ 

312b, l^gTtgn 1 2 1 J; D^m^iXfzmmcO^it 

[0038] t^i)^hmmz Ltzm-^izi, , MisjMm*! 
mm^yxjss) iim^m^&i/mmMmi:'n-r>x\'^ 

fz*)--r>xh'>xi,, mmmva imm'^xJ^s) (rm 

[00391 ^fc, ms\m^mmc7)i^-mz'?\.^xi,i, 
zti(>ff)=t=.s'- mmmmm) T—?<r>^m^h 

^h:Lb¥X'th. ttz, mimmzthz.bi.zi.'o, 

(if*«3, 4 ) 6. mm^i.z'mm^ m 
m^m mi<7>mm^'^mm<r)t^^.i^ t,f,z-mnr^ 
{.zxm^x^h, b\,^^^^im-fh. itz, mmir/ 
mm^^vi^-ftmmtni>zj:m^$ixx^^i (mM^k 

b^ui, mm-^iri t mmimiz <t 0 fM $ iit t ^ ^ ) 
i^^izii (if^s4) , mm<^iztnfmmm'^ mt 
ii^m mm±mmzxmmmmfimmm 

bts:^>. 

[ 0 0 4 0 1 ap*,, *i&Bj (ii*Ji3 , 4 ) ciiiff. 

^fL^m-m^z^^liZ^-^hZbifiX'^h. %fz,'y 

tc<bi>, 5E^2 2, imm2 2i,zmi(:>timm^m 
<?)^ffi2:Sfis-r*pieJSBf^i%i3 i 0 t/j^ir-f xcogfs 
;Ki;>'i'2 1 , frifiS[0fg«)3coffij^24. tmm^ 

mmmi-izhmm^t^'j 2 1 i.znLxmmmmw. 

mm. (m.m5, 6. ii5#^) i,zi,ix\i, mmm 
m(m\,zm^mi.^zn-fhx^-)v^'j-)mt£mmin 
nmzx'^oz.bti^x'^h. 

(004 11 i(r)tz»), 0llitftt*Jai~4iettOCM 

pfmtsmm.im\^xmm^^'>tzwmmi^^zmm 

n<r)m£Mm^mim 5 ttzitetmnc vipwmmm 
w.im-^x'^oz.bti^x'th<r)x\ mmiMkzmh^ 

-iWi^Mm'k'mn^^^zxfs ozb ¥xt c m p^if 
mimii, mm'pt fz\immmzmmnd.mmm!t!am 

m^t^irmrz-tz. b i:mmm=t-i'-^i^mab 
fz^izammmT^it, ^ixi;M<r>m-^i,ziim^(r> 
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[0042] i}^i}-immzi-i zti,zxo, mw^v^ico 

tc. i<'-=5r<tt. iS*«i7!jS4ie«<7)miCMPfflgf 

fmm.t. mmm.(.zi.mmi3m^¥(-i:Wz 

M p fmmmm t , mmmmm^z i. i ttf ijffi*^^^ 
n-imfz-fwrnm^imnm^^zmh^'^. m^2c 
upmm^m.\,ziimmT.wfimi Ltzwmmsimm 
wmmmzi:*)m^^. ttz^S'ttzwmmim 

[00431 5rfc, »^«7<?)CMPfflgMi^XxA(C 

^(^mi,z^ imm^(omfzti^'b^<i. mw^ri/p 

[0044] ttz. B«ieCMPfflga£/XTA{C*>*»S 

mikmii , msmm^miz j: h ^mmmzm->\, , 
cupfmmim.\,zi.hmmi'^h^j:^^wmmi (^ft 

t^hZtlfiX'^h. 

[0045] OT- *I%BB^ jlSfi^JCJ: OsllwififflCiK 

[0046] 

m^x'no^W'TJM OxAi) cocMPiss 

xtajs. 1 JVM4 ie«oig 1 c M pfflgfiggM 

t.m.m I CUP mmmmm.\.z i s gf]gxg*«*5T l/s 

xw)mi Ltzwmmmmmim'^imrh^m. 
mt. mr^m.f.zi.mmmm'^^^mtz^j:^'^^ 



mmi ^mmh m.m 5trzii6 leaom 2 c m p « 
mm^mt. mmmi&mtzimmmm^miin 
fz-rmi^'^ium^mzmi^-^. 151^^2 cMPffl 
mm^mizxmmxmmi uzmmmmmmi^ 
sistJ:o^^$€. ttzmuzm^immm 

t, imtxa^i. mmm&mi. mmmmmi.zj: 
mm^<r>o-h. mim2CMPm^m^mizxmmi 

[0047] mmmm^i'^^^. r7x^N;</-t -y 
ht^hm^ftmco^ X vssrsx 0 ai l-c it 3<Ji 1 Tika le 

K<7)^ 1 C M P fflg? ^glco-^ X V ^ ij r i: X NO 
^SL^tf^. ^1 CMPffl!5flggSt:<i, i}\m'^ttz 
<ll5fmtfe{t^'>x>'\±^fi|j^ffi(7)«J{e*ag (gij;c 
<f . SfSfl 1 1 < ti^HCiOi^^fii />:JiefgftiOg±e ) 

imrz-rzb (mn£. mn^mm^mmrz-rz 

ti.m^ HimEi^ms.(7)B.:kmAmmmmi>zm l-o 
itmmm^e-i^-Jktmmttzm-^izii 

mmi:m^'±. ^hm^^izn. m^<r>^tfz 
immm^:'<fhithmmmm^t i}<mi-fi:>tix\,^h. 
[0048] {s^^T. ic MP mmm^E<^mm=t- 
^-^tc±o, ^m'i'tfzimmmi,ziiifh'7j:/\±¥^ 

fziimm&coM.±m ) ^ mm-r& ; t x-mmcom;^. 
msiimK mjmnwfz^-^um^^mmzx om 
mmj^'t. -ttm^m^iziimmimmitziim 

[ 0 0 4 9 ] c ^ ji^s^^^mtmmcois^mimcri 
Sim. ^m'hi^^tix\i'^hiim mtii. 

mm(7)!^^mib^'ff':>tz, 

[00 501 02lc^fJ:3{c, ^ :i:n3t^\si^mm& 

x/mnm)i:'if-ox\''>i,ztinmLx. t-:?-- 
(efy;iif'^xM3) htz^y-^yx-h-^xh. m^m 
( 0 0 5 1 1 ^rfc, mmimm(^t^-^ imm^) 
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fzmm^^i^'jf^u if 3f< IS 2 (3 t^i)^ m^t ttm^ v ^ . 

1-^^3ta59^. il^^TKUv-r 8 r:f^LTK Officii 
[00 5 3] ^Z::, ll4^gfg^-^-S(i. 5f0H^^ 

SSI 2 J; ^i^^^fifzm%<miuzm-^\i^xmii^ 
^mm't=~^-w^ieb^mtx\.^h. 
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